Aim: To evaluate mid-term outcome in patients who underwent arthroscopic subacromial decompression (ASD) for shoulder impingement syndrome with intact and partially torn rotator cuffs. Materials and Methods: A total of 80 consecutive patients (83 shoulders) who underwent ASD for impingement syndrome between 2003 and 2006 were analyzed. Mean age was 57.1 years. Patients' self-reported Oxford Shoulder Score (OSS) for pain was collected prospectively and was used as an instrument to measure surgical outcome. Results: The mean initial and final OSS for patients with an intact rotator cuff was 26.1 and 40.3, respectively, at a mean follow up of 71.9 months (nearly 7 years). The mean initial and final OSS for patients with a partially torn articular sided tear was 22.6 and 41.9, respectively, at mean follow up of 70.7 months. Both groups showed significant sustained improvement (P < 0.0001). The mean improvement of OSS following ASD was statistically greater (P < 0.03) for partially torn rotator cuff group (19.3 points) as compared to those with normal rotator cuff (14.2 points). Conclusion: Patients with dual pathology (partial rotator cuff tear and impingement) appreciated a significantly greater improvement following ASD compared to those with impingement alone. Both groups of patients had a similar final outcome at a mid-term follow up. Level of Evidence: IV, retrospective study on consecutive series of patients.
INTRODUCTION
Impingement syndrome is a common shoulder disorder involving repetitive microtrauma to the soft tissues in the subacromial space. [1] It results in significant pain, [1] reduction in function and quality of life for patients including being unable to lift weight and work in their usual employment. [2] The use of arthroscopy as an alternate technique for subacromial decompression was first published by Ellman [3] with short-term follow-up demonstrating 89% satisfaction at 2 to 5 years, [4] though proponents of open acromioplasty in the last decade found no essential difference in results between the two procedures except for cosmesis and personal preference. [5, 6] Further studies have validated arthroscopic subacromial decompression (ASD) as an effective treatment for subacromial impingement syndrome. [6, 7] It is also suggested that articular sided partial tears of the supraspinatus may not be repaired if less than 50% of the foot print is involved. [8] The aim of this study was to evaluate the difference in the outcome of treatment by ASD for impingement syndrome of the shoulder in presence of an intact or partially torn rotator cuff using the validated patient-reported Oxford Shoulder Score (OSS) as an assessment tool to measure the outcome [9] at 4 to 8 years of follow up.
MATERIALS AND METHODS
A total of 80 consecutive patients (83 shoulders, 3 bilateral) with normal rotator cuff and partial rotator cuff tear who underwent ASD for impingement syndrome between September 2003 and August 2006 were included in the study. Patients were classified into two groups at arthroscopic examination of the shoulder and all partial tears were on the articular side of the rotator cuff [ Table 1 ]. The mean age of patients was 57.1 years (range: 32-84 years, SD: 11.9). There were 38 men and 42 women with 49 right and 34 left shoulders.
Impingement syndrome of the shoulder was diagnosed on the basis of history and clinical examinations in which a Neer' s sign [10] and Hawkins-Kennedy test [11] were positive in all patients. All patients had preoperative radiographic examination of the shoulder. Patients with full thickness rotator cuff tear, glenohumeral instability, frozen shoulder, cervical radiculitis, nerve compression, and coracoid impingement syndrome were excluded from our study. All patients had a minimum of 3 months of conservative treatment that included rest, anti-inflammatory medication, steroid injection(s) in the subacromial space, modification of activities, and physiotherapy before surgery. Majority of patients had preoperative imaging; however, the relation between comparisons of imaging vs findings has been published before. [12] All patients were operated in the beach chair position under general anesthesia and interscalene nerve block. Cefuroxime (1.5 g) was administered at induction to all patients. The surgical procedure included glenohumeral joint arthroscopy from the standard posterior portal for assessment of articular cartilage of the humeral head and glenoid, inflammatory pathology of the rotator interval, integrity of the labrum and the long tendon of the biceps brachii, for any osteophytes and loose bodies in the inferior recess. The insertion of the rotator cuff (supraspinatus and infraspinatus) was inspected and either a normal appearance or partial tear was recorded. The tear size and its depth were intentionally not measured as this would bias the surgeon into repairing the partial tears and would defeat the purpose of the study. Bursal tears were not investigated but bursal side of cuff was inspected. The partial rotator cuff tears were debrided with 4.5-mm Elite shaver through an anterosuperior portal. The subacromial space was then entered from the posterior portal and the subacromial bursa, the bursal surface of rotator cuff, and the under surface of the acromion inspected. The ASD included excision of the subacromial bursa with a 4.5-mm Elite shaver (Smith Nephew), resection of the coracoacromial ligament from anteroinferior aspect of acromion was performed with Vulcan diathermy (Smith + Nephew), and the anterior inferior aspect of the anterior third of the acromion which included the enthesophytic spur was excised with a 5.5-mm burr (Smith & Nephew -Acromionizer). The operation was performed by the senior author or by an orthopedic trainee under direct supervision of the senior author. The postoperative regime was the same for all patients. This included application of a cryo cuff (North Star Orthopaedics) immediately after the operation for approximately two hours, monitoring of postoperative pain and neurovascular status, a sling to be discarded when shoulder comfortable (approximately 1-2 weeks), physiotherapy advice at discharge, and a physiotherapy follow up at 3 weeks postoperatively.
The assessment tool for comparison of clinical outcome in both groups was the patients' self-reported OSS for pain, consisting of 12 questions involving activities of daily routine. It has a best possible score of 48 and the least (minimum) score of 0. OSS is a patient-reported outcome measure and its reliability has been validated against Western Ontario Rotator Cuff Index (WORC) and Shoulder Pain and Disability Index (SPADI). [13] The OSS was collected prospectively preoperatively on the day of operation and compared at final follow up with scores obtained by post. The patients were assessed by an independent researcher who had not participated in treatment of these patients. Students t test was used to compare the two groups, with a P value of <0.05 considered significant.
RESULTS
There were 41 patients (43 shoulders) with intact rotator cuff and 39 (40 shoulders) with partially torn rotator cuff. The intraoperative arthroscopic findings of glenohumeral joint are summarized in Table 2 . The mean initial OSS for patients with ) and this improvement of score was statistically significant (P = 0.03). The median increase of OSS among patients with partially torn rotator cuff was 19.5 and was greater than the median increase of OSS of 14 among patients with normal rotator cuffs. The mean final OSS of the partial tear group was slightly higher, by 1.6 points, than that of the normal rotator cuff group; however, this difference was once again not statistically significant (P = 0.46).
Overall, both groups showed significant and sustained improvement between OSS (P < 0.0001, 95% confidence interval from -18.13 to -11.29 for intact rotator cuff groups and 95% confidence from -22.59 to -15.77 for partially torn rotator cuffs) before and after the procedure, except two patients with intact rotator cuff who deteriorated by 1 and 17 points at a follow up of 78 and 57 months, respectively. None of the patients among the partially torn group showed a decrease of OSS from the initial score; however, there was no improvement of the score in one patient with initial and final score was 27 with a follow up of 65 months. The OSS of this patient, however, improved to 34 at one year but later dropped down to preoperative score. There were no complications in either group.
DISCUSSION
Most partial-thickness rotator cuff tears in older patients occur on the articular side of the supraspinatus tendon, [14] possibly due to the critical zone of hypovascularity on the articular side that extends from the musculotendinous junction to within 5 mm of its insertion. [15] In contrast, tear of the bursal side of the rotator cuff is less common [14] as it has better ability to undergo a greater deformation by having greater tensile strength. [16] The above findings were reflected in all our patients who showed only articular-sided partial rotator cuff tears. Good to excellent mid-to long-term results have been achieved by acromioplasty without repair of the rotator cuff in articularsided partial tears where less than 50% of the footprint was exposed and the outcome reached almost 95% of the value of a healthy shoulder after surgery, [8] however, little scientific information is available to support the 50% rule as a precise decision-making criterion where surgeons use their subjective discretion in the management. [17] Furthermore, a study reported that simple debridement of partial tears in combination with an acromioplasty is not sufficient and leads to progression to full thickness tears. [18] As all patients, bar one, had subjective improvement and did not require further investigation or treatment, any possible progression of the partial rotator cuff tear has been not possible to offer evidence to support or refute this study. Our results show that despite lower initial OSS, patients with partially torn rotator cuff had a similar final outcome as compared to the patients with intact rotator cuff at an average follow up of 5.9 years (71.9 months). Also, none of patients with partial rotator cuff tears had deterioration in their OSS at final follow up as compared to two patients in the intact rotator cuff group. They had developed signs and symptoms of osteoarthritis of the glenohumeral joint at follow up. Our results further exhibit a statistically greater mean improvement of the OSS among patients with partially torn rotator cuff, thus suggesting that partially torn rotator cuff patients may benefit more from ASD and that they have an eventual outcome similar to those with intact rotator cuff. The reasons for this are unclear. It may be that the subacromial decompression offers a better biomechanical environment for the damaged tendon to function compared to their normal counterparts.
Our study is a retrospective analysis of prospectively collected OSS data and does have a drawback of having a relatively small number of patients in each group. Mid-term results show that subacromial decompression alone gives similar results in both groups; however, prediction of long-term outcome cannot be made. The partial tears were diagnosed arthroscopically but they were not further divided as per Ellman' s classification [19] and therefore our results may have a confounding factor leading to biased results.
CONCLUSION
Our study suggests that patients with intact and partially torn rotator cuff showed improvement of OSS for pain at a midterm follow up following ASD. Patients with dual pathology (partial rotator cuff tear and impingement) appreciated a significant greater improvement as compared to those with impingement alone. Both groups had a similar final outcome revealing that a partial rotator cuff tear may not need to be addressed if found coincidentally at surgery, particularly if consented for a subacromial decompression alone.
